PATENT 



Extended Product Configuration Techniques 



Inventor: 
Yuri Smirnov 



Prepared by: 
Fenwick & West LLP 
Two Palo Alto Square 
Palo Alto, CA 94306 

(650) 494-0600 




PATENT 



EXTENDED PRODUCT CONFIGURATION TECHNIQUES 

Inventor: Yuri Smirnov 
BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to techniques for configuring a product that has 
5 selectable features, and more particularly, to dynamically providing the real-time price 
and or availability of those selectable features throughout the configuration process. 

DESCRIPTION OF THE RELATED ART 

Within eCommerce systems (i.e., conducting business on-line over the Internet), 
the questions of deciding what products to purchase may depend upon several factors. 

10 Depending on the eCommerce customer, certain factors will be more important than other 
factors. Some of these factors, for example, include the variety of selectable product 
features, the functionality of product features, and the price and the availability of the 
product with selected features. Each of the above-mentioned factors, among others, can 
play a critical role in the purchasing decision of a customer. Thus, the configuration of a 

15 multi-feature product involves at least three different processes: (1) the actual selection of 
the various product features; (2) establishing a price for each of the selected features, as 
well as the overall price of the multi-feature product; and (3) the availability of each of 
the selected features, as well as the overall availability of the multi-feature product. 

Conventional configuration techniques typically involve performing the selection, 
20 pricing and the availability processes separately and independent from one another. As a 
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result, availability information (and sometimes pricing information) is determined only 
after the multi-feature product has been completely configured. The problem with this 
technique is that both price and availability of various product features may influence 
what product features are actually selected. This problem is further exacerbated by the 
disconnect that historically exists between a customer who is purchasing a configurable 
product and the entity that will actually make the product - the manufacturer. Also, the 
vendors that supply raw materials to the manufacturer are even further disconnected from 
the customer. Techniques involving supply chain planning (SCP) and enterprise resource 
planning (ERP) attempt to integrate the sellers and customers with the manufacturing 
environment, but such techniques are based on the presumption that a bill of materials 
that fully defines the configurable product has already been generated. As such, the 
disconnect between customers and the manufacturing environment has not been bridged 
by these techniques. 

For instance, an eCommerce customer can select all the features of a configurable 
product through a web-enable configuration application at the web site of the product 
seller. Once the seller has the customer's order or bill of materials (BOM), the seller 
presents that BOM to the manufacturer of the product. The manufacturer must evaluate 
the BOM in order to determine a number of things including what resources are needed to 
make the product. Pursuant to conventional manufacturing resource planning techniques, 
such resources can be broken down into two categories: (1) consumable resources, such 
as goods, sub-assemblies and other materials; and (2) re-usable resources, such as 
machines, employees and other non-depletable items. 
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Consumable resources may either be stocked in inventory, or may be supplied by 
an outside vendor once a product comprised of those materials is ordered (i.e., a BOM is 
received by the manufacturer). Other considerations the manufacturer must take into 
account with regards to such consumable resources include how many previous orders 
have priority over the order just received, how long the inventory will sustain the current 
order base, and how long it will take a vendor to supply the materials that are not 
maintained in inventory, just to name a few. Additionally, unpredictable events that 
affect supply chains (e.g., natural disasters adversely affecting raw materials and the 
people that produce those materials, or common carrier labor strikes) can be considered. 
Factors such as these all play a significant role in a manufacturer's ability to give an 
accurate price and delivery date to the customer placing the order, whether that customer 
be, for example, an individual consumer (end-user) or a seller. 

Re-usable resources are typically resources the manufacturer has in-house. 
However, considerations such as machine down-time (e.g., because of preventative 
maintenance or repair), employee absences (e.g., because of vacations and sick days), 
internal labor strikes, and computer-related failures (e.g., such as a crashed network or 
database) also impact the manufacturer's ability to give an accurate price and delivery 
date to the entity placing the order. 

Based on all such considerations relevant to the consumable and re-usable 
resources, a manufacturer provides to the seller a price and availability quote estimating 
when the ordered product will be ready. The supplier can then give a price and 
availability quote to the customer. Typically, supply-oriented companies (e.g., the seller) 



5024423 



3 



PATENT 

are able to provide the pricing component of the configuration process without any 
further information from the manufacturer, but such companies typically neglect the 
availability component of the configuration process. On the other hand, manufacturing- 
oriented companies may provide the availability component within eCommerce 
5 applications, but have failed to provide the selection and pricing components. Thus, the 
consumer's purchasing decision is typically constrained by a lack of knowledge regarding 
optimal terms relevant to pricing and/or availability. 

More specifically, the customer may or may not be satisfied with the quoted 
terms. For example, the customer may have been willing to pay more for an earlier 

10 availability date, or willing to take a later availability date for a lower price. For the 
purpose of customer satisfaction, therefore, the processes of pricing product features and 
determining the availability of the product with those features should be considered 
during the process of selecting individual product features rather than after the entire 
product is configured. Current product configuration techniques that provide price and 

15 availability information only after the consumer has generated a BOM are inadequate and 
fail to satisfy important customer needs. 

Therefore, what is needed is an extended product configuration technique that 
gives customers access to price and availability information during the process of 
configuring a multi-feature product. Additionally, the customer should be able to 
20 constrain the configuration process based on the desired price and or availability dates of 
individual product features. Likewise, the customer should be able to constrain the 
configuration process based on the overall price and or availability date of a configured 
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product. The BOM generated by this extended product configuration technique should 
reflect all consumer dictated constraints, including constraints on price and or availability. 

BRIEF SUMMARY OF THE INVENTION 

The described extended product configuration techniques give users (e.g., 
customers) access to availability and or price information during the process of 
configuring a multi-feature product. For example, the availability calculation for a re- 
configurable product is extended into the configuration process. Additionally, the 
customer is able to constrain the configuration process based on the desired price and or 
availability dates, whether such constraints are applied to individual product features, or 
to the overall price and or availability date of a configured product. A BOM that reflects 
all consumer dictated constraints, including any constraints on price and or availability is 
generated. 

Configurable features or parameters of a multi-feature product include a price of 
that feature and a date when that feature is expected to become available to a requesting 
party. Both the availability and price parameters fall within the boundaries of an 
eCommerce agreement between a customer and an eCommerce business. These 
parameters are dynamically integrated into the process of selecting product features to 
gain a higher level of customer service and satisfaction. The availability and price 
parameters can be constrained. As such, the BOM generated reflects not only the specific 
features selected by the customer, but can also reflect the customer's desired price and 
availability date. 
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The present invention allows for greater flexibility in the relationship between 
consumers, product sellers and manufacturers. Each of these parties stands to benefit 
from the present invention. For instance, the customer is allowed to specify in advance 
limitations and constraints on parameters considered critical to the customer, while also 

5 allowing the customer to specify in advance that other parameters are less critical. 
Similarly, a seller or manufacturer can extract a higher price for a requested earlier 
availability date. This prioritizing of product features and parameters allows the needs of 
the respective parties to be identified so that the chance of a sale that is satisfactory to all 
parties is optimized. Each of the parties critical needs can be distinguished from their 

10 mere desires. 

For example, if the customer can purchase a configured product by a certain date 
and at a certain price, then she may be willing to accept any number of available product 
colors even though she prefers the color red which is unavailable in the time period 
specified by her (e.g., because a flood wiped out the berry crop that is used to make that 

25 particular color red). On the other hand, if the manufacturer cannot provide a configured 
product on the date specified by the customer (e.g., because of a worker shortage), then 
perhaps the customer would be willing to pay more for that configured product in order to 
receive it on the specified date (the added cost being needed to offset the worker 
shortage). Thus, the present invention takes into account real life issues that exist in the 

20 world of commerce. Other factors that affect the price and availability date of a product 
can likewise be considered. 
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The features and advantages described in the specification are not all inclusive 
and, in particular, many additional features and advantages will be apparent to one of 
ordinary skill in the art in view of the drawings, specification, and claims. Moreover, it 
should be noted that the language used in the specification has been principally selected 
5 for readability and instructional purposes, and not to limit the scope of the inventive 
subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a flowchart of a conventional product configuration technique. 

Q 

rjS Figure 2 is a block diagram of a product configuration system in accordance with 

;0 

Oj w one embodiment of the present invention. 

lii Figure 3a is a block diagram of a product configuration system in accordance with 

; p one embodiment of the present invention. 

15 Figure 3b is a block diagram of a configuration engine in accordance with one 

: C J embodiment of the present invention. 

15 Figure 4 is a flowchart illustrating a method for configuring a product in 

accordance with one embodiment of the present invention. 

Figure 5 represents a configuration BOM in accordance with one embodiment of 
the present invention. 

Figure 6 represents a manufacturing BOM in accordance with one embodiment of 
' 20 the present invention. 
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Figure 7 represents a pricing BOM in accordance with one embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 is a flowchart of a conventional product configuration technique. The 
5 process 100 typically begins with the customer selecting 101 a feature of a configurable 
product. For example, a customer configuring a computer that they intend to purchase 
could be selecting the type of central processing unit (CPU) desired. After a feature is 
selected, any constraints associated with that feature are incorporated into the product 
configuration process. For instance, the customer's user interface may indicate that 
10 certain hard drives are incompatible with the CPU selected. Thus, each time a feature is 
selected by a customer, process 100 proceeds by updating 103 the available remaining 
features based on constraints imposed by that selection. For example, if a feature selected 
is a CPU that requires at least 32 Mbytes of random access memory (RAM), then RAM 
configurations lower than 32 Mbytes are removed from the list of available inventory 
25 displayed to the user. A determination 105 is then made as to whether the configuration 
is complete. If not, then steps 101, 103 and 105 are repeated until the determination 105 
results in an affirmative. U.S. patent no. 5,745,765 to Paseman, which is herein 
incorporated by reference, describes an example of one type of product configuration 
technique. 

20 Once the configuration process is complete, process 100 continues by generating 

107 a BOM that contains a description of the product as configured by the customer. 
Then, process 100 continues by downloading 109 the BOM to the supplier system (e.g., a 
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ERP/SCP system or other resource planning system). The BOM is then evaluated at the 
supplier system in order to determine the availability date of the configured product. The 
supplier system responds by generating 111 an availability date (e.g., available-to- 
promise (ATP) or capable-to-promise (CTP) quote), and that date is fed back to the 
5 customer. Once the supplier system provides an ATP or CTP quote, a determination 113 
is made as to whether the quote is acceptable to the customer. If not, then the customer 
can be given an opportunity to change the configuration or sales parameters, or simply to 
not buy the product, as indicated in step 115. 

If the quote is acceptable, then the sale is finalized. However, as indicated by step 
10 117, there is a possibility that, despite the sale, the customer has an unacceptable level of 
dissatisfaction. In such a case, the customer may vocalize such dissatisfaction to other 
potential consumers who will now avoid doing business with the seller. Furthermore, it 
is likely that the customer will no longer do business with the seller. Thus, such 
configuration systems give rise to a loss of both customer referrals and repeat business, 
15 two cornerstones of any successful business. Additionally, this conventional system does 
not allow upselling based on availability. In short, the sale is a take-it or leave-it 
proposition with no dynamic interaction between the consumer and the seller. The only 
interaction between the customer and the supplier system is a static BOM. 

Figure 2 is a block diagram of a product configuration system in accordance with 
20 one embodiment of the present invention. Configuration system 200 is comprised of a 
user interface (UI) 205, a configuration engine 210, a supplier system 220 (e.g., a 
ERP/SCP system or other resource planning system), and an inventory library 230. Each 
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of the components comprising system 200 can be implemented in hardware, software, 
firmware or any combination thereof. 

UI 205 is operatively coupled to configuration engine 210, and provides a graphic 
interface between a customer and 201 system 200. UI 205 allows the customer 201 to 
5 easily and effectively relate her desired product configuration to the configuration system 
without requiring any great deal of thought or understanding on the customer's part as to 
how the configuration system actually operates. Graphical user interfaces are well known 
in the art and can be implemented in a number of ways to ease a user's (e.g., a customer 
201) experience in interacting with a complex system. 

w -Co nfiguration engine 210 rece iyes_jh^_c u s tom e r- s input from -4T T 70S, and i s 
further coupled to inventory library 230 and to supplier system 220. Ipy@frt(5Fy230 
provides configuration engine 210 with a library or cat^log^of selectable features that 
correspond to a particular configurablepretKct. The inventory library 230 may also 
contain the constraints associated with each selectable feature. This library of selectable 
15 features can bs^pfesented to UI 205 via configuration engine 210. Thus, the customer 201 
cafriaav e - access to afr t he selecl abfe- foaturfis nf the de sired-product. — 

As the various product features are selected, inventory library 230 is updated to 
reflect all constraints imposed by those selections. As such, UI 205 can reflect all 
constraints as well. As a result, the customer 201 can be prevented from making a 
20 selection that would cause a violation (e.g., selecting two product features that are not 
compatible with one another). Alternatively, the customer 201 can be allowed to select a 
feature that causes a violation, but the impact of the violation is made apparent to the 
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customer 201 . For example, all selected product features that are affected by the violation 
can be highlighted (for example, within UI 205) so that they stand out from other selected 
features. By showing all the features that are involved in the violation, customer 201 can 
be guided to alternate choices of features that both remedy the violation and are 
5 satisfactory to the customer 201. U.S. patent no. 5,745,765 to Paseman discloses a 
configuration system that implements such concepts. 

Once configuration engine 210 receives the customer's 201 selection from UI 205, 
that selection is provided to supplier system 220, which in turn provides configuration 
engine 210 with availability information (e.g., an ATP or CTP quote) for that selection. 

10 Supplier system 220 can also provide configuration engine 210 with price information. 
Configuration engine 210 can then determine if the availability date and price provided 
satisfy the customer's desires. If the customer is not satisfied, then the configuration 
engine 210 can communicate the customer's specific desires to supplier system 220 to 
determine if those desires can be accommodated. Supplier system 220 may then provide 

25 configuration engine 210 with accommodation data that can then be forwarded to the 
customer 201 via UI 205. 

a^-ene-embodimei it, UI 205 (e.g., running as-aruapplication- uii a tuslom er^264— • 
computer), configuration engine 210 and supplier system^20-afe^ll remotely located 
with respect to each other. The coi^jng-between such remote blocks is provided by a 
\0 conventional on-line copne<5fion (e.g., an integrated services digital network line, a digital 
subscriberji»<a Tl line, a cable line, or other known on-line connection-types). In an 
ivk^^vfr ^mhodirnerit, c ^Trfrgayariot i enpine 210 c an be locally loca ted-with-respect^ 
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^yi^GS-^LJvv^^ system 22U. Likewise, UI 205 can be local to suppiiej>-^ 

system 220, and remote to configuration engine 210. The coupling bgtwgen the local 
blocks can be provided by a conventional hardwire connection, or alternatively, by a 
conventional wireless connection. Inventory 23(Usiypically local to configuration engine 
5 210, and the coupling between the toerls conventional. However, inventory library 230 
may also be remote froijK^onfiguration engine 210. Those skilled in the art will 
recognize variou^6ther configurations that may arise depending on the nature of the 
business^^fivolved and the relationship between the parties involved (e.g., consumer, 
Ifftailer, w holfiSfll* 3 * msmiif a ptiirr^ d i stributor^ or vmHor-tn manufacturer^ . 

io Figure 3a is a block diagram of a product configuration system in accordance with 

one embodiment of the present invention. System 300 is comprised of inventory library 
230, supplier system 220, UI 205 and configuration engine 210. In this embodiment, 
configuration engine 210 is comprised of a configuration application 315, a price 
communication module 330, and an availability communication module 320. Each of the 

35 components comprising configuration engine 210 can be implemented in hardware, 
software, firmware or any combination thereof. Additionally, although each component 
of configuration engine 210 is shown as a separate block, one skilled in the art will 
appreciate that configuration engine 210, or any combination of its components, can be 
implemented in a single discreet chip, board or system. 

20 During a product configuration, configuration engine 210 develops and uses a 

configuration BOM 310, a manufacturing BOM 305, and a price BOM 325, which, 
according to one embodiment, are in the form of data files. In general, the configuration 
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BOM 3 1 0 is a hierarchy of inventory items that have been selected by the customer. With 
respect to the manufacturing BOM 305, which is derived from the configuration BOM 
310, the items selected by the user are broken down or combined into manufacturable 
units, and the manufacturing BOM 305 is a hierarchy of these manufacturable units. 

5 Each manufacturable unit in the manufacturing BOM 305 is associated with a date by 
which the unit can be available. With respect to the price BOM 325, which can be 
derived from either the configuration BOM 310 or the manufacturing BOM 305, the 
items selected by the user or the item to be manufactured are broken down or combined 
into priceable units, and the pricing BOM 325 is a hierarchy of these priceable units. 

10 Each priceable unit in price BOM 325 is associated with a price. The configuration BOM 
310, the manufacturing BOM 305, and the price BOM 325 are described in more detail 
below. 

Configuration application 315 is coupled to inventory library 230 thereby 
providing the user access (via UI 205) to a set of product features and their corresponding 

25 constraints. Once configuration application 315 receives an input from UI 205 (e.g., a 
product feature is selected), that feature is added to configuration BOM 310. As 
previously stated, configuration BOM 310 is a hierarchy of inventory items that have 
been selected by the user. Each time a feature is selected, it is indicated in a 
corresponding hierarchal position in configuration BOM 310. Configuration BOM 310 

20 will be discussed in more detail with reference to Figure 5. 

Availability communication module 320 is coupled to configuration application 
315. Once a product feature is selected and received by configuration application 315, 
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availability communication module 320 contacts supplier system 220 to determine the 
earliest availability date for that feature. Manufacturing BOM 305, which is derived from 
configuration BOM 310, is updated with the availability information received from 
supplier system 220 with respect to that feature. In one embodiment, each feature 

5 represented in the configuration BOM 310 maps to a corresponding hierarchal position in 
the manufacturing BOM 305. This corresponding position can be used to indicate the 
real-time availability information of the corresponding selected feature. The mapping 
between the configuration BOM 310 and the manufacturing BOM 305 may be one-to- 
one, of one-to-many, or many-to-one, or many-to-many. Each of these mappings will be 

10 explained in more detail with reference to Figure 6. 

Price communication module 330 is also coupled to configuration application 
315. Once a product feature is selected and received by configuration application 315, 
price communication module 330 can contact supplier system 220 to determine the price 
of that feature. Pricing BOM 325, which can be derived from configuration BOM 310 or 

25 from manufacturing BOM 305, is updated with the pricing information received from 
supplier system 220 with respect to that feature. In one embodiment, where pricing is 
determined by supplier system 220 (e.g., on the resource planning side or the 
manufacturing side), pricing BOM 325 is derived from manufacturing BOM 305. In this 
case, each feature represented in configuration BOM 310 maps to a corresponding 

20 hierarchal position in the pricing BOM 325 (although, as will be discussed below, there is 
not necessarily a one-to-one mapping). Alternatively, in an embodiment where pricing is 
determined by the seller (e.g., on the configuration side), pricing BOM 325 is derived 
from configuration BOM 310. In this case, each availability date represented in 
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manufacturing BOM 305 maps to a corresponding hierarchal position in the pricing BOM 
325. 

Depending on the source that the pricing BOM 325 is converted from, a position 
in the pricing BOM can be used to indicate the real-time price information of the 
corresponding selected feature (when converted from the configuration BOM 310), or to 
indicate the real-time price information of the corresponding availability date (when 
converted from the manufacturing BOM 305). The mapping between the configuration 
BOM 310 (or the manufacturing BOM 305) and the pricing BOM 325 may be one-to- 
one, or one-to-many, or many-to-one, or many-to-many. Each of these mappings will be 
explained in more detail with reference to Figure 7. 

In the event that the user is not satisfied with the availability date or the price of a 
feature, the user can communicate that dissatisfaction to configuration application 315 via 
UI 205. For example, the user can communicate a desired or more satisfactory price and 
or availability date to configuration application 315. Availability communication module 
320 can then communicate the desired date to supplier system 220. Likewise, price 
communication module 330 can communicate the desired price to supplier system 220. 
At this point, supplier system 220 may provide a different date or a different price based 
on the customer's need. Such accommodation data can be used to salvage an otherwise 
failed sale. 

For example, the manufacturer of the product may be able to provide an earlier 
availability date for a selected feature if the user is willing to pay a higher price. 
Allowing for upselling based on availability provides an alternate sales solution to both 
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the user and the manufacturer. Similarly, the seller of the product may be able to provide 
a lower price for a selected feature if the user is willing to accept a later availability date. 
Other creative solutions can be implemented as well depending on the particular players 
involved and their respective needs with respect to price, availability and product 
5 configuration. 

Variations on system 300 can be implemented as well in light of the teachings 
herein. For example, configuration application 315 may also be coupled to the 
manufacturing bill of materials, and to the pricing bill of materials. Additionally, the 
inventory library 230 may be coupled to the configuration bill of materials 310. 

w Likewise, the inventory library 230 may be coupled to the UI interface 205. These 
couplings, as well as other possible couplings depend on the desired system performance, 
and can be implemented accordingly. Furthermore, each of the configuration BOM 310, 
the manufacturing BOM 305 and the pricing BOM 325 can be implemented in a storage 
device or memory such as RAM, or in a data file, or in a data structure, or in a linked list 

15 of data structures. Other known means for implementing data storage are also intended to 
be covered by this disclosure. Also, the functionality of the availability communication 
module 320, the price communication module 330 and the configuration application can 
be implemented, for example, in a software module (or modules). Such software 
modules can be embedded in a microcontroller, or reside in a computer readable medium. 

20 The examples indicated herein are not intended as an exhaustive list. 

Figure 3b is a block diagram of a configuration engine in accordance with another 
embodiment of the present invention. Configuration system 350 is comprised of 
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inventory library 230, supplier system 220, Ul 205 and configuration engine 210. In this 
embodiment, configuration engine 210 is comprised of configuration application 315, 
configuration BOM 310, manufacturing BOM 305, pricing BOM 325, and a 
communication module 340. Each of the components comprising configuration engine 
5 210 can be implemented in hardware, software, firmware or any combination thereof. 
Additionally, although each component of configuration engine 210 is shown as a 
separate block, one skilled in the art will appreciate that configuration engine 210, or any 
combination of its components, can be implemented in a single discreet chip, board or 
system. 

20 In this embodiment, configuration BOM 310, manufacturing BOM 305, and 

pricing BOM 325 are implemented in the same memory device. For example, the 
memory device can be a conventional hard drive (whether it be fixed or removable), a 
diskette in a disk drive, a compact disk in a compact disk drive, a random access memory 
chip or bank of such chips, or other equivalent storage devices. Each bill of materials can 

15 exist in its own partition or address space of the memory device. Alternatively, 
configuration BOM 310, manufacturing BOM 305, and pricing BOM 325 are 
implemented in different memory devices. Those skilled in the art will recognize that 
each of these bills of materials can be stored in a number of conventional ways, and all 
such ways are intended to be covered by this disclosure. 

20 Configuration BOM 310, manufacturing BOM 305, and pricing BOM 325 are 

each configured to be accessible by the configuration application 315. Additionally, 
configuration BOM 310, manufacturing BOM 305, and pricing BOM 325 may each be 
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configured to be accessible by the communication module 340 as well as shown by the 
alternative connections. 

Communication module 340 is configured to send and receive input from the 
configuration application 315, and is also configured to send and receive input from the 
supplier system 220. For example, communication module 340 can communicate a 
product feature selected by the customer (not shown) to the supplier system 220. 
Additionally, communication module 340 can communicate an accommodation provided 
by the supplier system 220 to the customer. For instance, the customer may have 
requested an earlier availability date for a particular product feature that was selected. 
The supplier system might accommodate that request of an earlier availability date, but 
only at an increased cost to the customer. In this case, the customer specified availability 
date, along with the increased cost, would be communicated from the supplier system 220 
to the customer by the communication module 340. 

In one embodiment, this accommodation (e.g., in the form of the requested 
availability date and an increased price) is received by the configuration application 315. 
The configuration application 315 can then update the configuration BOM 310 with the 
received availability date, and the pricing BOM with the received price. Alternatively, 
this accommodation (e.g., in the form of the requested availability date and an increased 
price) is received directly by the configuration BOM 310 (which is updated with the 
received availability date) and the pricing BOM 310 (which is updated with the received 
price). Either, way, the customer can view the accommodation via the UI 205. 
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Communication module 340 can be implemented in hardware, software, 
firmware, or any combination thereof. In one embodiment, communication module 340 
is comprised of a price communication module and an availability date communication 
module that function independently of each other in response to the configuration 
application 315 and or the supplier system 220. Alternatively, communication module 
340 is comprised of one module that communicates both price and availability date 
information between the customer and the supplier system 220. Other embodiments will 
be apparent in light of this disclosure, and such embodiments are intended to be covered 
by this disclosure. 

Figure 4 is a flowchart illustrating a method for configuring a product in 
accordance with one embodiment of the present invention. The process 400 begins with 
a user selecting 401 a feature of a configurable product. The next step includes updating 
403 the configuration BOM 310 with the selected feature, and may further comprise 
validating the constraints associated with that feature. Process 400 further includes 
receiving 405 from the supplier system 220 the availability and or price information 
associated with that selected feature. Availability information may be in the form of, for 
example, an ATP or CTP quote. Pricing information may be in the form of, for example, 
a manufacturer's suggested retail price or a wholesale price. Once the availability and 
price information are received, process 400 proceeds with updating 407 the 
manufacturing BOM 305 and the pricing BOM 325. Each of BOM 305, 310 and 325 can 
be referred to as being in-process while the configuration is in process. Once the 
customer has finished configuring the product, then each respective BOM can be referred 
to as being completed as opposed to being in-process. Additionally, process 400 includes 
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updating 409 the available inventory based on the constraints imposed by the selected 
product feature. 

A determination 411 is made as to whether the availability date is acceptable to 
the user. If not, process 400 proceeds with communicating 419 the desired date (e.g., a 

5 customer specified availability date) to the supplier system 220. The supplier system 220 
may then provide accommodation data (e.g., an earlier date and or a different price based 
on the customer's need). In this case, process 400 includes receiving 417 accommodation 
data from the supplier system 220, and step 407 is repeated and the user has the 
opportunity to accept or reject the accommodation offered by the supplier system 220. If 

w the availability date is acceptable, then a further determination 413 can be made as to 
whether the price of the selected feature is acceptable. If not, process 400 proceeds with 
communicating 421 the desired price (e.g., a customer specified price) to the supplier 
system 220. The supplier system 220 may then provide accommodation data (e.g., a 
lower price combined with a later availability date based on the customer's specified 

25 price). In this case, process 400 includes receiving 417 accommodation data from the 
supplier system 220, and step 407 is repeated and the user has the opportunity to accept or 
reject the accommodation offered by the supplier system 220. 

If the price for that feature is acceptable, then a further determination 415 is made 
as to whether the configuration is complete. If not, then the user is given the opportunity 
20 to continue the configuration process by selecting 401 another feature of the configurable 
product. If the configuration is complete, however, then process 400 proceeds by 
confirming 423 the sale and customer satisfaction. Variations on this method can be 
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implemented. For example, the steps may be performed in many different orders to 
achieve the same results. Additionally, the configuration system may also provide a real- 
time total price indicator that is updated as the user makes various selections. Likewise, 
the system may maintain a real-time overall availability date indicator that is updated as 
5 the user makes various selections. Such indicators would reflect the total price based on 
the product configuration so far, and the earliest date the product is available. 

Figure 5 represents a configuration BOM in accordance with one embodiment of 
the present invention. Item 1 represents the first level of the structure's hierarchy. For 
example, item 1 might indicate a Hewlett-Packard™ computer system is the product 

w being configured. The user may have selected such a system over other computer system 
types offered, or it may be the only system offered by this particular seller. Those skilled 
in the art will recognize that item 1 can be any configurable product, whether it be a 
simple product with only one or two configurable features such as a shirt (e.g., size and 
color), or a complicated product with many configurable features such as a car (e.g., body 

15 style, color, engine size, interior, sound system, power options, air conditioning, etc). 
Items 2 through 6 represent the second level of the hierarchy. 

Each of the items indicated in this second level of the hierarchy represents 
configurable features of item 1 . For example, continuing with the computer system 
example, item 2 represents the motherboard of the system, item 3 represents the software 
20 package that comes with the system, item 4 represents the mouse, item 5 represents the 
monitor and item 6 represents the keyboard. In this example, items 3, 4 and 6 are not 
configurable. They may be standard features of the computer system represented by item 
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1, or they may simply be the only software package, mouse and keyboard that this 
particular seller offers with the selected computer system. However, items 2 and 5 are 
further configurable. Thus, there is a third level of the hierarchy having items 7 through 
12. Specifically, items 7, 8 and 9 represent configurable features of the motherboard 
(item 2), and items 10, 11, and 12 represent configurable features of the monitor (item 5). 

As with the items represented in the second level of the hierarchy, some items in 
the third level are further configurable by the user, and some items are not further 
configurable by the user. For example, items 7, 8, and 10 through 12 are not further 
configurable. Thus, the user only needs to make a selection with respect to that particular 
feature of the motherboard. For instance, item 7 can represent the central processing unit 
(CPU) of the motherboard. The user may choose from a number of available processors, 
such as Inters™ Pentium™ line. Once a CPU type is chosen, there is no further 
configuration required with respect the CPU. Item 8 may represent the number of slots 
on the motherboard for adding additional cards. The user need only select a number of 
slots. In this example, items 10, 11 and 12 provide the only configurable features of the 
monitor (item 5). For example, item 10 may represent the color of the monitor 
(monochrome or color), item 11 may represent the size of the monitor, and item 12 may 
represent the frequency of the monitor. Once the user selects these features, the monitor 
will be fully configured. 

On the other hand, item 9 is further configurable. Thus, there is a fourth level of 
the hierarchy having items 13 through 17. For the purpose of discussion, assume that 
item 9 represents the random access memory (RAM) of the computer system represented 
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by item 1. Items 13 through 17 represent the configurable features of the RAM 
represented by item 9. For example, item 13 may represent the size of the RAM (e.g., 32 
Mbytes or 512 Mbytes), item 14 may represent the type of the RAM (e.g., synchronous 
RAM or synchronous dynamic RAM), item 15 may represent the pin out of the RAM 
5 (e.g., single inline memory module or dual inline memory module), item 16 may 
represent the speed of the RAM (e.g., 800 Mbytes/sec or 1.5 Gbytes/sec), and item 17 
may represent whether error checking and correction (ECC) is selected or not. Once the 
user has identified items 13 through 17, the RAM is fully configured. 

The example provided by Figure 5 is provided for the sake of discussion purposes, 
w and is not intended to limit the present invention. Numerous configuration BOM 
structures can be implemented in accordance with the teachings described herein. Other 
configuration BOM structures may have fewer levels in the hierarchy (e.g., only one), or 
any number of levels (e.g., hundreds). The size and shape of the structure, as well as its 
content, is dependent, for example, on the product being configured and the various 
25 features available. 

Figure 6 represents a manufacturing BOM in accordance with one embodiment of 
the present invention. As stated earlier, the manufacturing BOM is derived from the 
configuration BOM. One difference between the two BOM's is that the manufacturing 
BOM may have a greater level of detail that is not found in the configuration BOM. 
20 Generally, this is because a feature selected by the user can typically trigger several 
actions on the part of the manufacturer. For example, while the user may only select one 
feature, that feature may be comprised of several components and subassemblies that 
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must be manufactured into the selected feature. Any one of these components or 
subassemblies may require the ordering of parts, and can potentially be the source of a 
late availability date. Thus, not only is it important to know the availability date of the 
overall feature, but also it is important to know the availability date of each component or 
5 subassembly that comprise the overall feature. Such information is particularly useful 
when a user is trying to find the cause of a late delivery date. Once this is known, a 
different feature may be selected that does not include the gating item. 

The overall product represented in the first level of the manufacturing BOM maps 
to item 1 of the configuration BOM. For the sake of discussion and continuity, the 

10 computer system example used in reference to Figure 5 will be used during the discussion 
of Figure 6. Thus, assume the product of the manufacturing BOM is a computer system. 
The computer system indicated in the first level is further defined by the second and third 
levels of the hierarchy. The availability date that is associated with the computer system 
is defined by the delivery date of the item having the latest availability date. This date is 

25 referred to as the overall availability date of the computer system. Items 2 through 6 and 
10 through 12 represent the second level of the hierarchy, and map from items 2 through 
6 and 10 through 12, respectively, of the configuration BOM. Each of these mappings 
will now be discussed in more detail. 

Item 2 of the manufacturing BOM maps from item 2 of the configuration BOM. 
20 As such, item 2 of the manufacturing BOM represents the motherboard of the computer 
system. For the sake of example, assume that the user can choose from three 
motherboards. The first has 4 slots and slow processor, the second has 6 slots and a 
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medium processor, and the third has 8 slots and a fast processor. Also, assume that the 
motherboard is not further configurable as shown in Figures 5 and 6. This would be an 
example of a one-to-one mapping between the manufacturing BOM and the configuration 
BOM in that the item selected by the user corresponds directly to an item that the 
5 manufacturer has in stock or can order in its entirety. However, as shown in Figures 5 
and 6 for the purpose of facilitating discussion, the motherboard is further configurable 
with items 7 through 9 and 13 through 17. As such, the availability date associated with 
the motherboard is dependent on the availability of these items. 

Two items of the manufacturing BOM, each identified as item 3, map from item 3 
10 of the configuration BOM. Item 3 of the configuration BOM represents the software 
package. However, in the manufacturing BOM, the software package is further defined 
as two separate items. For example, the first item 3 can represent the operating system 
software (e.g., Microsoft Windows™), and the second item 3 can represent the 
applications software (e.g., Microsoft Office™). This is an example of a one-to-many 
15 mapping in that the one item selected by the user corresponds to two or more items that 
the manufacturer has to provide in order to satisfy that selection; Each software item is 
also associated with its own availability date independent of the other software item. For 
example, the operating system software might be available immediately, while the 
applications software might not be available for several weeks because of a licensing 
20 problem. In such a situation, the applications software is the cause of a later availability 
date. The item 3 of the manufacturing BOM that corresponds to the applications software 
will reflect this availability date, while the item 3 of the manufacturing BOM that 
corresponds to the operating system software will reflect an immediate availability date. 
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Two items of the manufacturing BOM, each identified as item 4, map from item 4 
of the configuration BOM. Item 4 of the configuration BOM represents the mouse of the 
computer system. However, in the manufacturing BOM, the mouse is further defined as 
an assembly comprising two different materials. For example, the top item 4 (shown in 

5 Figure 6) can represent the overall mouse assembly. The lower left item 4 can represent 
the actual mouse housing, roller ball and cable. The lower right item 4 can represent the 
mouse software driver. This mapping is another example of a one-to-many mapping in 
that the one item selected by the user corresponds to two or more items that the 
manufacturer has to provide in order to satisfy that selection. In this case, the two or 

20 more items that are provided by the manufacturer are actually a single assembly that is 
comprised of two sub-components. Each of the sub-components is associated with its 
own availability date independent of the other sub-component, and each item 4 associated 
with those sub-components will reflect their corresponding availability dates. The later 
availability date of the two sub-components will be the availability date of the item 4 

25 associated with the overall mouse assembly. 

Items 5 and 10 through 12 of the manufacturing BOM are represented as a single 
item. This single item maps from items 5 and 10 through 12 of the configuration BOM. 
Items 5 and 10 through 12 of the configuration BOM represent the monitor of the 
computer system along with its configurable features. However, in the manufacturing 
20 BOM, the monitor is represented as a single assembly defined by items 5 and 10 through 
12. This is an example of a many-to-one mapping in that the many items selected or 
specified by the user correspond to one item that the manufacturer has to provide in order , 
to satisfy those selections. In this case, the size, color and the frequency of the monitor 
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(items 10, 11 and 12, respectively) represent the configurable features of the monitor 
selected by the user. In this example, although the manufacturer may have several types 
of monitors, there is only one that satisfies the user's specified features. This single item 
(e.g., the monitor) represented by items 5 and 10 through 12 of the manufacturing BOM 
5 is associated with its own availability date. For example, if the manufacturer has the 
specified monitor in stock, the availability is immediate. However, if the manufacturer 
has to order the monitor from a vendor, the availability date is contingent upon the 
vendor's ability to deliver. 

Seven items of the manufacturing BOM, each identified as item 6, map from item 
10 6 of the configuration BOM. Item 6 of the configuration BOM represents the keyboard of 
the computer system. However, in the manufacturing BOM, the keyboard is further 
defined as an assembly comprising six different materials. For example, the top item 6 
(shown in Figure 6) can represent the overall keyboard assembly. The left item 6 of the 
middle row can represent the keyboard housing assembly. The left and middle items of 
15 the bottom row further define this housing assembly. For example, the left item of the 
bottom row can represent the printed circuit board, while the middle item of the bottom 
row can represent the actual housing and keys. The middle item 6 of the middle row can 
represent the keyboard software driver. The right item 6 of the middle row can represent 
the cable of the keyboard, and is further defined by the right item of the bottom row, 
20 which can represent an alternative adapter for use with the cable. This mapping is 
another example of a one-to-many mapping in that the one item selected by the user 
corresponds to two or more items that the manufacturer has to provide in order to satisfy 
that selection. As already explained, each of the items in the manufacturing BOM is 
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associated with an availability date. In the case of the item 6 representing the housing 
assembly, each of the sub-components (e.g., the printed circuit board, and the housing 
with keys) has an availability date independent of the other. The later availability date of 
these two sub-components is the availability date of the overall housing assembly. 
5 Similarly, the item 6 representing the cable may be associated with the availability date of 
the item 6 representing the adapter if that adapter has an availability date later than that of 
the cable. The item 6 representing the software driver also has an availability date. 

Items 7 through 9 and 13 through 17 represent the third level of the hierarchy, and 
map from items 7 through 9 and 13 through 17, respectively, of the configuration BOM. 

10 Specifically, three items of the manufacturing BOM, each identified as item 7-8, map 
from item 7 and item 8 of the configuration BOM. This is an example of a many-to-many 
mapping in that two or more items selected by the user correspond to two or more items 
that the manufacturer has to provide in order to satisfy those selections. Items 7 and 8 of 
the configuration BOM represent the CPU and the number of slots on the motherboard, 

15 respectively. However, in the manufacturing BOM, these user selections are further 
defined as three separate items. The leftmost item 7-8 can represent the CPU. The 
middle item 7-8 can represent the heat-sink that corresponds to the selected CPU. The 
rightmost item 7-8 can represent the actual printed circuit board that the CPU is coupled 
with to form the motherboard. 

20 Items 9 and 13 through 17 of the manufacturing BOM are represented as a single 

item. This single item maps from items 9 and 13 through 17 of the configuration BOM. 
Items 9 and 13 through 17 of the configuration BOM represent the RAM of the 
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motherboard along with its configurable features. However, in the manufacturing BOM, 
the RAM is represented as a single assembly defined by items 9 and 13 through 17. This 
is another example of a many-to-one mapping in that the many items selected or specified 
by the user correspond to one item that the manufacturer has to provide in order to satisfy 

5 those selections. In this case, the size, type, pin-out, speed and error checking/correction 
of the RAM (items 13, 14, 15, 16 and 17, respectively) represent the configurable features 
of the RAM selected by the user. In this example, although the manufacturer may have 
several types of RAM available, there is only one that satisfies the user's specified 
features. This single item (e.g., the user defined RAM) represented by items 9 and 13 

20 through 17 of the manufacturing BOM is associated with its own availability date. For 
example, if the manufacturer has the specified RAM in stock, the availability is 
immediate. However, if the manufacturer has to order the RAM from a vendor, the 
availability date is contingent upon the vendor's ability to deliver. 

The example provided by Figure 6 is provided for the sake of discussion purposes, 
15 and is not intended to limit the present invention. The sub-assemblies and raw materials 
that comprise the selected features of the configurable product vary significantly 
depending on the manufacturer, as well as the status of such assemblies and materials 
(e.g., inventory items as opposed to vendor supplied items). Numerous manufacturing 
BOM structures can be implemented in accordance with the teachings described herein. 
20 Other manufacturing BOM structures may have fewer levels in the hierarchy (e.g., only 
one), or any number of levels (e.g., hundreds). The size and shape of the structure, as 
well as its content, is dependent, for example, on the manufacturer and the configuration 
BOM. 
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Figure 7 represents a pricing BOM in accordance with one embodiment of the 
present invention. The pricing BOM is updated with the pricing information received 
from supplier system 220 with respect to a selected product or feature. As previously 
stated, the pricing BOM can be derived from the configuration BOM, or from the 
5 manufacturing BOM. For example, the pricing BOM can be derived from the 
manufacturing BOM when pricing is determined by the supplier system. Alternatively, 
the pricing BOM can be derived from the configuration BOM when pricing is determined 
by the seller (i.e., on the configuration side). 

The overall product represented in the first level of the pricing BOM can map to 
10 item 1 of the configuration BOM, or to item 1 of the manufacturing BOM. Continuing 
with the computer system example, the price that is associated with the computer system 
can, for instance, be defined by an aggregate of the prices of items comprising the system. 
This price is referred to as the overall price of the computer system. Items 2 through 6 
and 10 through 12 represent the second level of the pricing BOM hierarchy. These items 
15 map to items 2 through 6 and 10 through 12, respectively, of the configuration BOM. 
Alternatively, these items map to items 2 through 6 and 10 through 12, respectively, of 
the manufacturing BOM. Each of these mappings will be discussed in turn. 

For discussion purposes, the embodiment where the pricing BOM is converted 
from the configuration BOM is referred to as a first embodiment, and the embodiment 
20 where the pricing BOM is converted from the manufacturing BOM is referred to as a 
second embodiment. In the first embodiment, item 2 of the pricing BOM maps from item 
2 of the configuration BOM. In a second embodiment, item 2 of the pricing BOM maps 
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. from item 2 of the manufacturing BOM. Item 2 of the pricing BOM (either the first or 
second embodiments) represents the motherboard of the computer system. This is one-to- 
one mapping as earlier explained. The overall price of the motherboard is associated with 
item 2 of the pricing BOM. This overall price can be, for example, dependent on the 
5 individual prices associated with the items that comprise the motherboard. 

With regards to the first embodiment, two items of the pricing BOM, each 
identified as item 3, map from item 3 of the configuration BOM. Item 3 of the 
configuration BOM represents the software package. However, in the pricing BOM, the 
software package is further defined as two separate items. For example, the first item 3 

10 can represent the operating system software (e.g., Microsoft Windows™), and the second 
item 3 can represent the applications software (e.g., Microsoft Office™). This is one-to- 
many mapping as previously explained. Each software item is associated with its own 
price independent of the other software item. For example, the operating system software 
might have a nominal price of $10, but the applications software might have a price of 

15 $200. Thus, in this embodiment, the total price for the software package represented by 
the item 3's in the pricing BOM is $210. 

With regards to the second embodiment, the two item 3's of the pricing BOM 
map from the two item 3's, respectively, of the manufacturing BOM. Thus, in this 
embodiment, there is one-to-one mapping between the item 3's of the pricing BOM and 
20 the manufacturing BOM. Each software item is associated with its own price 
independent of the other software item as explained above. Additionally, the price 
associated with one of the software items (or any other items for that matter) may reflect 
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an availability date that was offered as an accommodation to the customer (e.g., the 
customer specifically requested that date). For example, although the normal price of the 
applications software is $200 with an availability date of 1 week, the price for 
applications software having an availability date of 12 hours might be $250. 

5 In the examples shown, both the configuration BOM and the manufacturing BOM 

have at least one item 4 that represents the mouse of the computer system as already 
explained. However, the pricing BOM that is shown in Figure 7 does not represent any 
item 4. This could be for a number of reasons. For example, the manufacturer or seller is 
P offering the mouse with the computer system at no extra charge to the customer. 

;S! 10 Alternatively, the manufacturer or seller has built the price of the mouse into the price of 
1 11 the keyboard. Regardless, since there is no charge for the mouse, the pricing BOM does 

0i not need to represent item 4 (the mouse). This embodiment may be used for optimizing 

'■iz ' 

;9 *e use of scarce memory resources. On the other hand, the pricing BOM can represent 

J -f an item 4 that is associated with a price of $0. 

■13 25 With regards to the first embodiment, items 5 and 10 through 12 of the pricing 

BOM are represented as a single item. This single item maps from items 5 and 10 
through 12 of the configuration BOM. Items 5 and 10 through 12 of the configuration 
BOM represent the monitor of the computer system along with its configurable features. 
However, in the pricing BOM, the monitor is represented as a single assembly defined by 
20 items 5 and 10 through 12. This is many-to-one mapping as already explained. This 
single item (e.g., the monitor) represented by items 5 and 10 through 12 of the pricing 
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BOM is associated with a price. For example, the manufacturer might specify that the 
monitor has a price of $450. 

With regards to the second embodiment, a single item of the pricing BOM (that 
single item representing items 5 and 10 through 12) maps from a single item of the 

5 manufacturing BOM (that single item representing items 5 and 10 through 12). Thus, in 
this embodiment, there is one-to-one mapping between the single item representing items 
5 and 10 through 12 of the pricing BOM, and the single item representing items 5 and 10 
through 12 of the manufacturing BOM. The single item (e.g., the monitor) represented by 
items 5 and 10 through 12 of the pricing BOM is associated with a price. As stated 

10 above, the price can be dependent, for example, on the availability date provided by the 
supplier system (e.g., the earlier the availability date, the higher the price). 

With regards to the first embodiment, four items of the pricing BOM, each 
identified as item 6, map from item 6 of the configuration BOM. As earlier explained 
with regards to this example, item 6 of the configuration BOM represents the keyboard of 

15 the computer system. However, in the pricing BOM, the keyboard is represented by four 
different price items. For example, the top item 6 can represent the price of the overall 
keyboard assembly. This price can take into account, for example, the aggregate price 
associated with the lower item 6's and the labor involved in assembling the keyboard. 
The lower left item 6 can represent the overall price of the keyboard housing assembly. 

20 The lower middle item 6 can represent the price of the keyboard software driver. The 
lower right item 6 can represent the overall price of the keyboard cable and alternative 
adapter. This is a one-to-many mapping as earlier discussed. 
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With regards to the second embodiment, the four item 6's of the pricing BOM 
map from the seven item 6's of the manufacturing BOM. Thus, in this embodiment, there 
is many-to-many mapping between the item 6's of the pricing BOM and the item 6's of 
the manufacturing BOM. Each item 6 of the pricing BOM is associated with a price. For 

5 example, the lower left item 6 of the pricing BOM can represent the overall price of the 
keyboard housing assembly including the price of the printed circuit board, the actual 
housing and the keys. The lower middle item 6 of the pricing BOM can represent the 
price of the software driver for the keyboard. The lower right item 6 of the pricing BOM 
can represent the overall price of the keyboard cable including the price of the alternative 

io adapter. 

With regards to the first embodiment, items 7 and 8 of the pricing BOM map from 
items 7 and 8, respectively, of the configuration BOM. Item 7 of the configuration BOM 
represents the CPU of the motherboard, while item 8 represents the number of slots in the 
motherboard. These items map on a one-to-one basis to the pricing BOM. On the other 

25 hand, items 9 and 13 through 17 of the pricing BOM are represented as a single item. 
This single item maps from the separate items 9 and 13 through 17 of the configuration 
BOM, and represent the RAM. This is many-to-one mapping. The single item (e.g., the 
RAM) represented by items 9 and 13 through 17 of the pricing BOM is associated with a 
price. For example, the manufacturer might specify that the selected RAM has a price of 

20 $450. 

With regards to the second embodiment, the items 7 and 8 of the pricing BOM 
map from the three items each identified as 7-8 of the manufacturing BOM. Thus, in this 
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embodiment, there are many-to-many mappings between these items of the pricing BOM 
and the manufacturing BOM. Items 7-8 of the manufacturing BOM represent the CPU, 
the heat-sink and the printed circuit board along with their respective availability dates. 
The corresponding items of the pricing BOM that these items are mapped to are item 7 
(e.g., the CPU) and item 8 (e.g., the number of slots in the mother board). These items 7 
and 8 of the pricing BOM define, in part, the overall price of the motherboard represented 
by item 2. Each item 7 and 8 is associated with a price. For example, the selected CPU 
might have a price of $500, but the selected number of slots in the mother board has an 
associated price of $100 for a motherboard with up to four slots, and an extra $20 for 
every slot over four. 

With regards to the second embodiment, a single item of the pricing BOM (that 
single item representing items 9 and 13 through 17) maps from a single item of the 
manufacturing BOM (that single item representing items 9 and 13 through 17). Thus, in 
this embodiment, there is one-to-one mapping between the single item representing items 
9 and 13 through 17 of the pricing BOM, and the single item representing items 9 and 13 
through 17 of the manufacturing BOM. The single item (e.g., the selected RAM) 
represented by items 9 and 13 through 17 of the pricing BOM is associated with a price. 

The example provided by Figure 7 is provided for the sake of discussion purposes, 
and is not intended to limit the present invention. The prices of the sub-assemblies and 
raw materials that comprise the selected features of the configurable product vary 
significantly depending on the manufacturer, as well as numerous other factors (e.g., 
supply and the total number of similar orders received). Numerous pricing BOM 
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structures can be implemented in accordance with the teachings described herein. Other 
pricing BOM structures may have fewer levels in the hierarchy (e.g., only one), or any 
number of levels (e.g., hundreds). The size and shape of the structure, as well as its 
content, is dependent on, for example, the manufacturer, the seller, the configuration 
5 BOM and or the manufacturing BOM. 

The foregoing description of the embodiments of the invention has been presented 
for the purposes of illustration and description. It is not intended to be exhaustive or to 
limit the invention to the precise form disclosed. Many modifications and variations are 
H possible in light of the above teaching. It is intended that the scope of the invention be 

= 01 10 limited not by this detailed description, but rather by the claims appended hereto. 

:'s s 
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